The reproductive rates of two populations of Globodera pallida over a range of initial population densities (Pi) were compared on a non-resistant and two partially resistant potato clones derived from Solanum vernei. The final number of eggs/g soil (Pf) increased with Pi, as did the differences between clones. In contrast the reproductive rate (Pf/Pi) progressively decreased as Pi increased. The form of the curve relating Pf to Pi for the partially resistant clones was similar to that for the non-resistant clone but the rates of response to Pi and the final maximum densities were less on the partially resistant clones and related to their levels of resistance. Each population ranked the clones consistently for degree of resistance at all inoculation levels. This observation is related to other published results and it is concluded that Pf/Pi values are too sensitive to changes in initial nematode density and other environmental factors to be used either to define and separate categories of resistance in the plant or to identify pathotypes in the nematode. A new scheme for assessing the resistance of clones is proposed in which partially resistant clones are used as controls to delineate resistance classes.
The results of pot experiments assessing quantitative resistance to Globodera pallida Stone in potatoes bred from Solanum vernei Bitt. et Wittm. or S. tuberosum ssp. andigena CPC 2802 tend to vary between tests (Kort et al., 1972) . Phillips et al. (1979) found that the differences between tests were a result of genotype x environment interactions. However Forrest & Holliday (1979) showed that although the apparent levels of resistance varied, the ranking of the clones tended to be consistent.
To minimise variation in pot tests Kort et al. (1972) suggested that Pf/Pi (final population density/initial population density) should be quoted in terms of eggs rather than cysts. Phillips & Trudgill (1984) investigated the reproduction of six British populations of G. pallida on a range of partially resistant clones, which included two of the clones used as international differentials, and found that there were differences between populations.
However, in their test even the least virulent populations, previously classified as Pa2, produced Pf/Pi values greater than unity on the Pa2/3 differential and behaved as though they were Pa3 populations. Phillips and Trudgill suggested that this may have been because they had used a relatively low inoculum density (5-10 eggs/g of soil rather than the 15-20 eggs/g usually used in such tests), it being well established that the reproductive rate of potato cyst nematodes declines as the initial population density increases (see Jones, 1970) . The study reported in this paper investigated the relationship between initial population level (Pi) and the reproductive rate of G. pallida on partially resistant clones. Previous work on this relationship has been restricted to nonresistant clones or clones with qualitative resistance. The results are discussed both in relation to nematode population dynamics when partially resistant clones are grown and to problems of delineating levels of resistance when assessing partially resistant clones.
MATERIALS AND METHODS
Three clones were used: a non-resistant control, cv. Pentland Crown, one with only moderate resistance (Fiona) and one with relatively good resistance (11305) to G. pallida, whose resistance derived from S. vernel in both cases.
Two nematode populations of G. pallida were compared: one from Friskney (Lincs) Pa2 and Bedale (Yorks) Pa3, which had been reared in a glasshouse on a mixture of non-resistant potato cultivars. The egg contents of cysts were estimated to be 236 and 309 eggs/cyst respectively.
An egg suspension was used as the most accurate method of producing different initial densities even though previous experience has shown that the use of eggs rather than cysts would be likely to reduce the multiplication rate of the nematodes.
Eggs were freed from cysts, pre-soaked for one week in tap water, using the modified Bijloo method (Seinhorst & den Ouden, 1966) . A dilution series was made up for each population to give initial densities (Pi) of 1, 2, 4, 8, 16, 32, 64 and 128 eggs/g dry soil. These were equivalent to 2.4 to 311 1 cysts/pot for the Friskney population and 1.9 to 238 cysts/pot for Bedale. The egg suspension (5 ml/pot), was pipetted into four holes 2 cm deep in the soil. Clay pots of 10.5 cm diam, were sunk to the rim in sand on a glasshouse bench. The pots were filled with 1:3 sand/sterile loam mixture and planted with eyescoops taken from test clones. The egg suspensions were added 3 days after planting.
The experiment was laid out in a randomised complete block design with five replicates.
After the plants had become senescent the pots were allowed to dry and the new cysts were recovered by flotation and counted. These counts were used for statistical analysis. The cysts from each treatment combination were bulked and two samples of 100 cysts used to estimate the mean numbers of eggs/cyst to determine whether the egg content was systematically affected by density, and to calculate the final population density in eggs/g dry soil (Pf).
